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[57] ABSTRACT

A hight dot reticle rifle shooting sight has tubular lens
and battery housings supported in parallel for move-
ment from right-handed to left-handed shooter posi-
tions by 90 degree rotation of a circumferential groove
on the lens housing relative to a pin projecting into the
groove from a mounting strap. Elevation and windage
adjustments of the light dot are provided by adjustment
screws that pivot a lens tube against diametrically op-
posed rubber biasing cushions and a coaxial position
restoring force of a rubber ring fulcrum through which
the tube extends. Rotation of the sight from right- to
left-handed position interchanges the elevation and
windage adjustment functions of the screws.

14 Claims, 2 Drawing Sheets




U.S. Patent Aug. 22, 1989 Sheet 1 of 2 4,859,058

=

— )
T

8
|

3

.

o,

Frms7

ey 4
g

T

I o L

! ]
-
]
L L

‘h-\'-'.f -

50

10~

o

&
S
XX

N

o

’
Q:p*
%

5
RS

9.9,
3
.9

@
&
S8

(/7
Ko

@,
IR KK

il

N,

058,

)

@

KK
95%%%"

9,
A
P ALV AV AVAVAVA A A A A AT AYAVA

N

(X

03’1.

e,

-

FfaWik" A LW ALY AT . '-"'n"-'.':._'.-'-".l-."'.ﬁ.".‘."I"=T""""""""‘T"‘Tr
el Al ok B S - S W T W O W A Y ey ¢ e = phuibily skl Bl A T T T O S T P e

0: %%



R w,,ym\\“w

US. Patent  Aug. 22, 1989 Sheet 2 of 2 4,859,058

_FI EEB

58 | lllnvll 4/ !/
3 E‘ " ;.

WS NADNS —:
// ";B;u‘ﬁrﬁ

\‘."& NN NN e L

30

Y
ﬁ

R Z -
— V57 ‘} Ny ' |
3 /5 ’\. | -“l | L | | | :
B ‘ ) ____;____,____.._,...-q-'--"'~":'::': = ’__
B \\\%ﬁ /-/;;'“, ﬁ\“\“‘ =
- _ -:-%s V’////’ i NN

ﬁa

ﬂt

o—"

\ \_i ” 3 5
l"’ """"ﬂ \
24 \ wtl'llnllllllzi‘w N\



1
IMPROVED ADJUSTMENT MEANS FOR
- 'SIGHTING INSTRUMENT

This invention relates generally to optical sighting
- instruments and, in particular, to adjustable electronic
optical sighting devices usable by action shooters and
hunters for aiming light firearms.

BACKGROUND OF THE INVENTION

- An example of a sighting instrument of the type to
which the present invention relates is described in U.S.
Pat. No. 3,942,901. A commercial implementation of
the same is the Mark V sight available from Action
Arms. That device comprises an electronic light dot
reticle sight of relatively simple, lightweight construc-
tion that enables rapid and precise aiming of a firearm,
‘even under low light conditions. The sight 1s of double-
barreled side-by-side construction, with a tubular bat-
tery or circuitry housing supported by a brace or strut
in spaced position adjacent a firearm mountable tubular
lens housing.

The lens housing has front and rear apertures and
 contains a lens system having a rearwardly facing con-
cave light reflecting surface that serves as a semi-trans-
parent mirror to produce an image of a small electric

light source. The semi-transparent mirror surface and

the light source are arranged so that a dot point image
will be perceived ahead of the mirror surface by an
observer looking through the sight, to act as a sighting
mark between the observer’s eye and the target. The
lens system is mounted in a tube supported within an
angled channel of a rubber ring mounted in the lens
housing. Vertical and horizontal positioning screws that
contact the tube at points away from the ring, provide
elevation and cross-angle or windage adjustment con-
trol for the sight by positioning the dot point image
relative to the lens housing axis. The adjustment screws
are marked in minute-of-angle increments, are coin
turnable, and are shielded by protective dust covers.
The angle of the channel causes the ring to bias the lens
system tube against the dot positioning action of the
SCTEWS.

The battery or circuitry housing has a removable
cover at one end for replacement of two mercury cells
that power the light source located in the lens housing.
An on/off switch and intensity control for the light (and
thus the dot image sighting mark) are provided at the
other end of the battery housing in the form of a rotat-
- ing knob rheostat. The lens housing is provided with
strap brackets for mounting on a firearm, and the bat-
tery housing is joined in spaced position alongside the
lens housing by a radially-directed supporting brace or
strut. Electrical connection between the rheostat and
power source in the battery housing and the light in the
lens housing is established by wires running through the
brace.

In a typical conventional configuration for a right-
handed or right aiming shooter, the battery housing is
located to the left of and slightly below the lens hous-
ing, with its longitudinal axis in the third quadrant at an
angle of about 210 degrees of circle running counter-
clockwise about a center on the longitudinal axis of the
lens housing. Because of the housing placement and
adjustment control arrangements of conventional opti-
cal sighting instruments of this type, separate embodi-
ments are required for the left-handed or left-aiming
shooter, or where firearm construction requires place-
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ment of the battery housing to the right of the lens
housing.

SUMMARLRY OF INVENTION

The present invention provides an electronic sighting
instrument having improved side-by-side circuitry
housing/lens housing construction that permits readily
changing the circuitry housing position relative to the
lens housing from circuitry housing left to circuitry
housing right position, and vice versa, in order to ac-
commodate individual shooter preferences and firecarm
mounting requirements.

The invention also provides a sighting instrument of
the type described, having elevation and transverse or
cross-angle adjustment controls arranged so that their
respective functions are interchanged when the cir-
cuitry housing position is changed relative to the lens
housing—the cross-angle control taking over the func-
tion of the elevation control and the elevation control
taking over the function of the cross-angle control.

The invention further provides an electronic sighting
instrument having an improved lens system mounting

and position biasing arrangement that gives superior

shock resistance during shooting.

In one aspect of the invention, a sighting instrument
has a tubular lens housing, containing a light source and
a lens having a rearwardly-facing concave reflecting
surface for generating a light point image of the light
source to serve as a sighting mark, braced in spaced-
apart position relative to a tubular power source cir-
cuitry housing, and has means for fixedly mounting the
lens housing on a firearm. Means is provided for rotat-
ing the circuitry housing relative to the mounting
means, to bring the sighting instrument from a right-
handed shooter position in which the circuitry housing
is located to the left of the lens housing (as seen from the
shooter’s perspective), to a left-handed shooter position
in which the circuitry housing is located to the right of
the lens housing. In a preferred configuration, discussed
in detail below, the circuitry housing is movable from a
position 45 degrees to the left and below the lens hous-
ing to a position in which it is 45 degrees to the right and
below the lens housing, with shifting from one position
to the other being guided by a pin projecting radially
from a mounting strap down into a 90 degree arc run-
ning circumferentially of the lens housing.

In another aspect of the invention, a light reticle
sighting instrument is provided with a light source and
a rearwardly-facing concave reflecting surface for gen-
erating a light point image of the light source, located in
a lens tube which is secured within an elastic ring
mounted in a tubular lens housing. Adjustment screws

- protrude through the housing into contact with the lens

535
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tube for pivoting the lens tube relative to the ring to a
desired position to give vertical elevation and horizon-
tal adjustment of the light point image for windage
sighting mark purposes. Means disposed between the
lens tube and the lens housing at positions diametrically
opposite the lens tube from the screw contact points, .
biases the tube against the pivoting action of the screws.
In a preferred form, the biasing means is a block of
elastic material, and the central opening of the elastic
ring is coaxial with the lens housing to urge the lens
tube into a coaxially aligned position within the lens
housing. |

Another aspect of the invention combines the forego-
ing features to give a sighting instrument which has
elevation and windage adjustment controls whose func-
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tions are interchanged when the circuitry housing is
brought from a right-handed to a left-handed shooter
position, or vice versa.

A significant benefit of the invention is that manufac-
turers and retailers of sighting instruments of the kind
described will only have to produce and stock a single
version of each model, rather than both right- and left-
handed versions as required with conventional designs;
only a simple operation being required to convert sight-
ing instruments according to the invention from right-
to left-handed position, and vice versa. The invention
also offers a lens mounting with superior shock resis-
tance.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention have been chosen for
purposes of illustration and description, and are shown
in the accompanying drawings, wherein: | |

FIG. 1 is a side elevation view of a sighting instru-
ment according to the principles of the invention,
shown mounted on a hunting rifle in a position suitable
for a right-handed shooter;

FIG. 2 is a front plan view of the sighting instrument
of FIG. 1, not showing the rifle; and

FIG. 3 1s a schematic section view of the sighting
instrument of FIGS. 1 and 2, taken along the line 3—3
in FIG. 2.

Throughout the drawings, like elements are referred
to by like numerals. -

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIGS. 1-3 illustate an exemplary optical sighting
instrument 10 having an optical device or lens member
11 connected in side-by-side spaced relationship to an
electronic device or circuitry member 12 by means of a
supporting brace or strut 13. The members 11 and 12 are
elongated structures positioned with their longitudinal
axes substantially in parallel.

The lens member 11 (see FIG. 3) comprises a tubular
housing 14 having front and rear sight apertures 15, 16
and contains a lens system 17 in the form of a cylindrical
tube which 1s disposed within the housing 14. The lens
systern 17 has a lens element with a concave light re-
flecting surface 18 mounted adjacent the front end
thereof. The surface 18 serves as a semi-transparent

mirror and faces the rear sight aperture 16. A small

electric light source 20, preferably constituted by a light
emitting diode (LED), is secured adjacent the rear end
of the tube 17 at a position adjacent the inner periphery
thereof. The concave surface 18 and light source 20 are
relatively positioned and oriented so that light emitted
from the light source 20 and directed to the semi-trans-
parent mirror 18 will be reflected backwardly to gener-
ate, 1n a well-known manner, a virtual image of the light
source 20 that will appear to an observer looking
through the apertures 15, 16, from the rear to the front
of the sight 10, as a light dot sighting mark located
between the observer’s eye and the target at a point
ahead of the surface 18 along the longitudinal axis of the
tubular housing 14.

The electronic circuitry member 12 comprises a tubu-
lar housing 22 within which is received an electric
power source, such as a pair of small mercury cells 24,
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connected to power the light source 20. An on/off 65

switch and intensity control for the light source 20 (and
thus the dot point sighting mark image of the source 20)
- 1s provided by voltage control means, such as a rheostat

4

26 connected between the power source 24 and the light
20 by an electrical coupling 25. In well-known manner,
the rheostat 26 is made adjustable by means of a knurled
knob 27 accessible from the front end of the circuitry
housing 22. The electrical coupling 25 comprises insu-
lated connecting wires extending internally within the
brace 13 through suitable openings in the walls of the
circuitry housing 22 and lens housing 14 into the annu-
lar space between the inside of the housing 14 and the
outside of the lens tube 17, and then into the rear of the
tube 17 to the light source 20. The light source 20 is
masked as needed to ensure a point source object for
reflection by the mirror surface 18. Internal parts are
given a matte finish and are shielded or otherwise pre-
pared, as needed, to eliminate unwanted reflections of
light from surfaces.

The lens housing 14 (FIG. 3) comprises front and rear
tubular members 30, 31 which are coaxially joined, by
threaded interengagement or other suitable means, to
the ends of an intermediate tubular member 32. The
circuitry housing 22 comprises an intermediate tubular
section 33 to the front and rear ends of which are
threadedly engaged front and rear end caps 34, 35,
respectively, as shown. The end cap 35 is made manu-
ally removable for user replacement of the mercury
cells 24. The brace 13 is preferably formed integrally
with the intermediate member 32 and section 33 to
extend radially therebetween.

The lens system tube 17 is mounted in the lens hous-
ing 14 with its forward portion secured within the cen-
tral opening of a ring-shaped element 36 which is fixed
to the inside wall of the intermediate member 32 at a
location i1n the front portion of the lens member 11.
Element 36 acts as a fulcrum about which the tube 17
can be pivoted for relocation of the dot image generated
by the concave surface 18, to achieve the desired eleva-
tion and cross-angle or windage adjustment of the sight-
ing instrument 10, as discussed further below.

The relative dimensions of the tube 17 and housing
14, and the positioning of the ring 36 with the housing
14, are such as to permit sufficient play between the rear
end of the tube 17 and the inside of the housing 14 to
allow the required extent of adjustment. In its preferred
embodiment, the ring-shaped fulcrum 36 is a relatively
short tubular element of an elastic material, such as
rubber. As shown in FIG. 3, the front of the ring-shaped
fulcrum 36 1s in axial abutment with the back of the
front member 30 of the lens housing 14. The rear of the
ring 36 is in axial abutment against a shoulder 37 formed
by a reduced inner diameter portion of the intermediate
member 32. The ring 36 1s coaxially aligned with the
lens housing 14 to serve both as a sealing ring and as a
precompressed bias to urge the lens system 17 into a rest
position of coaxial alignment within the lens housing 14.

For elevation and cross-angle adjustment of the lens
tube 17 relative to the longitudinal axis of the tubular
housing 14, the sighting instrument 10 is furnished with
a pair of adjusting screws 38, 39 (FIG. 2) mounted to
project into threaded radial openings formed in the
intermediate tubular member 32 at positions angularly-
spaced from each other by 90 degrees and in a trans-
verse plane axially-spaced from the fulcrum 36. The
inner ends of the adjusting screws 38, 39 engage the
outer wall of the lens tube 17 at correspondingly angu-
larly-spaced positions, and function in accordance with
the extent of their respective projections to pivot the
tube 17 against the bias of and about the support formed
by the ring-shaped fulcrum 36, for adjustment of the
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perceived position of the virtual image of the light
source 20 in relation to vertical and horizontal axes.

A further biasing means 40 is mounted between the
outside of the lens system tube 17 and the inside of the
lens housing 14, in diametrically opposed positions rela-
tive to each one of the adjusting screws 38, 39 (see FIG.
3). The biasing means 40 preferably takes the form of
blocks or cushions of elastic material, such as rubber,
positioned opposite each screw 38, 39 and is precom-
pressed to urge the tube 17 about the fulcrum 36 toward
the adjusting screws 38, 39. Thus, the elevation and
windage adjustments of the optical sighting device 10
are effected by projecting the screws 38, 39 to pivot the
tube 17 about the fulcrum 36 against the force of the
biasing means 40, as well as against the restoring force
from the fulcrum ring 36 itself. As a result of the posi-
tions of the biasing means 40 exactly on the longitudinal
axes of the respective adjusting screws 38, 39, any
oblique load on the elastic fulcrum 36, which would
have a disturbing effect on the scalar deviation of the
point of impact of bullets from a rifle as a result of
adjustments made by means of the adjusting screws, 1s
eliminated. For convenience to the shooter, screws 38,
39 are made coin-turnable and are protected by dust
covers 41 (FIG. 3).

FIG. 1 shows the described sighting instrument em-
bodiment 10 mounted on a rifle 50 having a mechanism,
such as a bolt action (not shown), adapted to be oper-
ated by right-handed shooters to eject shells in a right
direction from the rifle. In this position, the electronic
device or circuitry member 12 is situated, as shown by
solid lines in FIG. 2, with its longitudinal axis in the
third quadrant at an angle of about 225 degrees of a
circle running counterclockwise about a center located
along the longitudinal axis of the lens member 11, 1.e., to
the left and below the lens member 11. In the left side
mounted position of the circuitry member 12, a plane
containing the longitudinal axes of the lens and circuitry
members 11, 12 forms an angle of approximately 45
degrees with a vertical plane containing the axis of the
lens member 11. In this position the electronic device 12

5
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cated 45 degrees to the left and below the lens member
11 as previously described. In the second position 12/,
the circuitry member 12 has been rotated counterclock-
wise by 90 degrees to be located 45 degrees to the right
and below the lens member 11. The second position of
the sighting instrument 10 is suitable for mounting the
instrument on a rifle adapted to be operated by left-
handed and left-aiming shooters. In the second position
of the circuitry member 12, the elevational adjusting
screw 38 is moved to the left side of the lens member 11
to serve as a cross-angle adjusting screw in a position
easily operable by left-handed persons. The former
cross-angle adjusting screw 39 is moved to a position at

- the top of the lens member 11 to serve as an elevational
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will not disturb ejection of shells from the rifle and will

not hide the view of a so-called right-aiming shooter.
The sighting instrument 10 (FIG. 1) 1s secured to the
rifle 50 by seating elements 51. A seating element 51 is
located at each end of the outside of lens housing 14,
‘and comprises a pair of brackets 52 which are arranged
for dovetail engagement with a bar 53 fixed to the rifle
50, and a semi-circular strap S5 which goes around the
top of the outside of housing 14. The strap 55 is clamped
to the brackets 52 by means of clamping screws 54 that
extend through aligned openings in radially outwardly
bent ends of the strap 55 and in similarly bent ends of

the brackets 52. Clamping screws 56 secure the brackets
92 on the bar 33.

In the relative positions of the adjusting screws 38, 39
shown by solid lines in FIG. 2 (which correspond to the
positions according to FIG. 1), the adjusting screw 38
disposed at the top of the lens member 11 serves as the
elevational or vertical adjustment control and the ad-
justing screw 39 disposed at the right side of the mem-
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ber 11 serves as a cross-angle or horizontal adjustment

- control. According to the invention, however, the

sighting instrument 10 is arranged to be rotatable in the
seating 51 between a first right-handed shooting posi-
tion shown by solid lines in FIG. 2, and a second left-
handed shooting position shown by broken lines in FIG.
2. In the first position, the circuitry member 12 is lo-

65

adjusting screw.

In a preferred embodiment according to the inven-
tion, the first and second angularly-spaced end positions
described above are definable by cooperating stop
means which includes a stop pin 58 (FIGS. 1 and 3)
supported by the strap 55 of seating element 51 that fits
within a recess or groove 37 formed circumferentially
partially about the outer periphery of the front of hous-
ing 14. The stop pin 58 is shown in the form of a
threaded pin that extends radially through a threaded
opening in the front strap 55 so that its inner end is
captured for riding engagement within the groove 57
along an arc of 90 degrees from a first position end point
57a, wherein the instrument 10 is in the solid line posi-
tion of FIG. 2, to a second position end point 57b
wherein the instrument 10 is in the broken line position
of FIG. 2.

To rotate the sight 10 by 90 degrees, as described, the
clamping screws 54 are first loosened. The sight is then
rotated to move one or the other of the opposite ends
57a, 57b of the groove 57 into stop engagement with the
stop pin 58. To secure the sighting instrument 10 in the
desired first or second position thus achieved, the
clamping screws 56 are then retightened.

It will be understood that other equivalent means for
locking a pair of relatively angularly moveable elements
in relation to one other may be used instead of the
means described above, to achieve the same result. For
example, the means for defining the angularly spaced
alternative end positions of the sighting instrument 10
within the seatings 51 (FIG. 1) can be accomplished
using a pair of axial grooves or recesses formed on the
outer surface of housing 14 at positions which are angu-
larly spaced by 90 degrees. In such case, the stop pin 58
for cooperation with the spaced grooves or recesses
(not shown) is replaced by a pair of splines or a locking
SCrew. |

The above description and the accompanying draw-
ings thus illustrate that the invention provides an im-
proved optical sighting instrument that is readily
changeable, by simple operations, from a sighting in-
strument suitable for rifles having a mechanism in-
tended to be operated by right-handed shooters, to a
sighting instrument suitable for rifles having a mecha-
nism adapted for left-handed shooters, and vice versa.

By arranging a graduated scale for elevational as well
as for cross-angle adjustments of the sighting instrument
near the head of each one of the adjusting screws 38, 39,
the user will have a convenient reference for making the
correct adjustments in both right- and left-handed
shooting orientations.

It is to be understood that the foregoing description is
given merely by way of example, and not by way of
limitation, and it will be recognized by those skilled in
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the technology to which the invention relates that vari-
ous substitutions and modifications may be made to the
foregoing embodiments, without departing from the full
spirit and scope of the invention as described by the
claims.

What is claimed is:

1. An optical sighting instrument, comprising:

a tubular lens housing having front and rear aper-
tures;

a lens mounted within said lens housing and having a
concave light reflecting surface facing said rear
aperture;

a light source located within said lens housing and
relative to said concave surface so as to generate a
light point image viewable as a sighting mark at a
point ahead of said surface by an observer looking
through the sighting device from said rear to said
front aperture;

means for fixedly mounting said lens
firearm;

a tubular circuitry housing;

means connecting a power source received within

housing to a

10

15

20

said circuitry housing to said light source in said

lens housing; -
bracing means supporting said circuitry housing at a
fixed position spaced from said lens housing; and

25

means for rotating said circuitry housing relative to

said mounting means, while maintaining its fixed
positton relative to said lens housing, from a first
position in which the circuitry housing is located to
the left of said lens housing, as seen from the rear
aperture, to a second position in which the cir-
" cuitry housing is located to the right of said lens
housing. |

2. An instrument as in claim 1, further comprising
means for adjusting the positions of said concave sur-
face and said light source to provide vertical adjustment
of said light point image relative to a longitudinal axis of
said lens housing, and means for adjusting the positions
of said concave surface and said light source to provide
a horizontal adjustment of said light point image rela-
tive to said lens housing axis, thereby providing eleva-
tion and windage adjustment capability for said sighting
mark.

3. An instrument as in claim 2, wherein said means for
rotating said circuitry housing relative to said mounting
means comprises means for rotating the mounted posi-
tion of the instrument from a first position in which a
bracing plane containing the longitudinal axes of said
circuitry housing and said lens housing is oriented at an
angle of 45 degrees to the left of a vertical plane con-
taining the longitudinal axis of said lens housing, to a
second position 1 which said bracing plane is oriented
at an angle of 45 degrees to the right of said vertical
plane; and wherein rotation of said instrument from said
first to said second position interchanges the functions
of said vertical and horizontal adjustment means.

4. An instrument as in claim 3, further comprising an
elastic ring mounted coaxially within said lens housing,
and a lens tube received within said lens housing and
having a front end facing said front aperture, a forward
portion and a rearward portion, one of said portions
being secured within said ring, and a rear end facing
said rear aperture; and wherein said lens is mounted
near the front end on said lens tube, said light source is
mounted near the rear end of said tube, and said vertical
and horizontal adjustment means each comprises an
adjustment screw threaded radially into said lens hous-
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ing and having a protruding end that contacts the other
of said forward and rearward portions of said lens tube,
thereby causing said lens tube to pivot to a desired

position about said ring.
S. An instrument as in claim 4, wherein each adjust-

ment screws are angularly-spaced relative to one an-
other about said lens housing by an angle of 90 degrees,
and wherein said instrument further comprises a block
of elastic material received in a space between said lens
tube and said lens housing in positions diametrically
opposite said lens tube from the points of contact of said
protruding ends of said adjustment screws.

6. An instrument as in claim 5, wherein a central
opening of said elastic ring is coaxial with said lens
housing axis, and said ring acts to bias said lens tube into
a coaxially aligned position relative to said lens housing;
and wherein said block of elastic material acts to bias
said lens tube against the pivotal movement about said
ring caused by said adjustment screws.

7. An instrument as in claim 1, wherein said means for
mounting said lens housing to a firearm comprises a
strap member at least partially encircling said lens hous-
ing; and wherein said rotating means comprises a
groove formed in the outside of said lens housing adja-
cent said strap and a pin projecting from said strap into
said groove.

8. An instrument as in claim 7, wherein said groove
runs circumferentially for an arc of 90 degrees about
said lens housing and said pin can be moved from a first
stop position at an end of said groove to a second stop
position at another end of said groove.

9. An optical sighting instrument, comprising:

a tubular lens housing having front and rear aper-

fures;

an elastic ring mounted within said lens housing;

a lens tube received within said lens housing and
having a front end facing said front aperture, a
forward portion and a rearward portion, one of
satd portions being secured within said ring, and a
rear end facing said rear aperture;

a lens mounted near the front end of said lens tube
and having a rearwardly facing concave light re-
flecting surface;

a light source mounted near said rear end of said lens
tube; said lens tube, concave surface and light
source being relatively configured and positioned
sO as to generate a light point image viewable as a
sighting mark at a point ahead of said surface by an
observer looking through the sighting instrument
from said rear to said front aperture;

means for pivoting the other of said forward and
rearward portions of said lens tube in a vertical
plane about a fulcrum provided by said ring to
provide a vertical adjustment of said light point
image relative to a longitudinal axis of said lens
housing, thereby providing elevation adjustment
capability for said sighting mark; and

means for pivoting said other portion of said lens tube
in a horizontal plane about the fulcrum provided
by said ring to provide a horizontal adjustment of
said light point image relative to said longitudinal
axis of said lens housing, thereby providing wind-
age adjustment capability for said sighting mark;

satd vertical and horizontal adjustment means each
comprising an adjustment screw threaded radially
into said lens housing and having a protruding end
that contacts said other portion of said lens tube,
and means disposed in contact between said lens
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tube and said lens housing at a position diametri-
cally opposite said lens tube from said point of
contact of said protruding end for biasing said tube
against the pivoting action of said adjustment
SCITEW.

10. An instrument as in claim 9, wherein said biasing
means comprises a block of elastic material, precom-
pressed to urge said tube about said fulcrum towards
said adjustment screw. |

11. An instrument as in claim 10, wherein a central
opening of said elastic ring is coaxtal with said lens
- housing axis and wherein said ring acts to bias said lens
tube into a coaxially aligned position relative to said
lens housing.

12. An optical mghtmg instrument, comprising:

a tubular lens housing having front and rear aper-

tures;

an elastic ring mounted within said lens housmg;

‘a lens tube received within said lens housing and
having a front end facing said front apertures, a
forward portion and a rearward portion, one of
said portions being secured within said ring, and a
rear end facing said rear aperture;

a lens mounted near the front end of said lens tube
and having a rearwardly facing concave light re-
flecting surface;

a light source mounted near the rear end of said lens
tube; and lens tube, concave surface and light
source being relatively configured and positioned
sO as to generate a light point image viewable as a
sighting mark at a point ahead of said surface by an
observer looking through the sighting instrument
from said rear to said front aperture;

means for pivoting the other of said forward and
rearward portions of said lens tube in a vertical
plane about a fulcrum provided by said ring to
provide a vertical adjustment of said light point
image relative to a longitudinal axis of said lens
housing, thereby providing elevation adjustment

- capability for said sighting mark;

means for pivoting said other portion of said lens tube
in a horizontal plane about the fulcrum provided
by said ring to provide a horizontal adjustment of
said light point image relative to said longitudinal
axis of said lens housing, thereby providing wind-
age adjustment capability for said sighting mark;

said vertical and horizontal adjustment means each
comprising an adjustment screw threaded radially
into said lens housing and having a protruding end
that contacts said other portion of said lens tube,
and means disposed in contact between said lens
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tube and said lens housing at a position diametri-
cally opposite said lens tube from said point of
contact of said protruding end for biasing said tube

“against the pivoting action of said adjustment
SCrew;

means for fixedly mounting said lens housing to a
firearm;

a tubular circuitry housing;

means connecting a power source received within
said circuitry housing to said light source in said
lens housing; -

a brace extending radially between said lens housing
and said circuitry housing, and supporting said
circuitry housing in parallel, spaced position rela-
tive to said lens housing; and

means for rotating said circuitry housing by 90 de-
grees relative to said mounting means from a first
position in which the circuitry housing is located to
the left of said lens housing, as seen from the rear
aperture, to a second position in which the cir-
cuitry housing is located to the right of said lens
housing so that rotation of said instrument from
said first to said second position interchanges the
functions of said vertical and horizontal adjustment
means SCrews.

13. An instrument as in claim 12, wherein said means
for rotating said circuitry housing relative to said
mounting means comprises means for rotating the
mounted position of the instrument from a first position
in which a bracing plane containing the longitudinal
axes of said circuitry housing and said lens housing is
oriented at an angle of 45 degrees to the left of a vertical
plane containing the longitudinal axis of said lens hous-
ing, to a second position in which said bracing plane is
oriented at an angle of 45 degrees to the right of said
vertical plane; and said biasing means comprises a block
of elastic material; and wherein a central opening of said
elastic ring is coaxial with said lens housing axis and said
ring acts to bias said lens tube into a coaxially aligned
position relative to said lens housing.

14. An instrument as in claim 13, wherein said means
for mounting said lens housing to a firearm comprises a
strap member at least partially encircling said lens hous-
ing; and wherein said rotating means comprises a
groove formed circumferentially along an arc of 90
degrees in the outside of said lens housing, and a pin
projecting from said strap into said groove for move-
ment from a first stop position at an end of said groove

to a second stop position at another end of said groove.
* * %k %k ¥
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